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PA-NEDSS Features

• On-line reporting by laboratories, 
hospitals, and clinicians

• Integrated Electronic Laboratory 
Reporting

• Accepts all PA reportable 
infectious diseases except 
HIV/AIDS, also includes lead

• Used “for real” since Jan 2003



Lots of Information

• 350+ hospitals
• 200+ labs
• 40 ELR labs
• Approx 20,000 new Reports 

received per month



Functional Organization of 
PA-NEDSS

The Patient ties it 
all togetherInvestigations are created and 

managed by public health staff

Report 1
Hospital Lab

Report 2
Clinician

Investigation 1
Hep B, acute

Investigation 2
Gonorrhea

Report 3
ELR

Investigation 3
Hep C, past or present

Patient 1

Reports are submitted electronically 
by Disease Reporters





Problem

• How does PA-NEDSS decide if 
a newly-entered patient is the 
same as an existing patient? 

• If “sameness” is not recognized, 
patient’s history will not be 
accessible to investigator

• Result:
– Duplicate Investigations started
– Cases double-counted
– Wasted staff time



4 Points Where 
Deduplication Occurs

1. At patient entry (automatic)
2. At Inbox review (investigator-

managed)
3. Batch review (central office-

managed)
4. Ad hoc Custom/expert 

deduplication tool



Automatic Deduplication

• New patients are merged with 
existing patient if the following fields 
match exactly:
– First and last name, DOB, Gender
* ELR: First and last name, DOB, Gender 

match to deduped patient
* ELR: First and last name, gender, 

accession number, lab (within 6 mos)
# First/last name reversals, DOB, gender
# SSN, DOB



Limitations of Automatic 
Deduplication

• Many users inputting data = 
typos, variant spellings, missing 
data

• Have resisted probabilistic 
matching of patients



Investigator-Managed 
Deduplication

• Entry in Reports Inbox is flagged 
as a Possible Duplicate

• Investigator needs to decide if 
patients are same or different 
before proceeding







Investigator-Managed 
Deduplication

• Patients flagged as possible duplicate 
if:
Soundex of first and last name match and DOB 
algorithm is met:

New pt Compared pt Criterion
Exact Exact 2/3 DOB components
Exact Est. +/- 3 years
Est. Exact +/- 3 years
Est. Est. +/- 3 years



Soundex
• First initial, followed by 3 numbers 

representing consonants 
1  B P F V  
2  C S K G J Q X Z  
3  D T 
4  L 
5  M N 
6  R 

• Kirsten = K623     Waller = W460



Disadvantages of 
Soundex

• Most errors we receive are typos, not 
sound-alike errors

• Pairs:
Mark / Mowers  
Samuels / Smalich
Spengler / Spangenberg

• Misses:
Truong / Trvong
Kamlick / Kramlick
Lander / Zander



Soundex Alternatives

• Edit distance, probabilistic 
matching, etc.

• Computationally intensive
• Not perfect
• COTS vs. home-grown



Batch Deduplication
• Searches with different criteria run 

nightly
• All pairwise comparisons = 

n
Σ (i-1)       (i.e.  big number)
i=1

• Opening up this functionality to more 
users

• Works best if reviewed daily

















Conclusions

• Duplicates are unavoidable
• Resolution requires significant 

staff time
• Need to continue to make 

algorithms more sensitive, 
specific
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